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■rafflrtlsIB^ *>bj££i£%%«%ttff[E)B. 
[MM 2] flfBA^lHlB^m^lElB^i-^ic^^lc 

%«tiiftisiB. 

ft-ti^s c <b fc«Mfc£i-$M** i xii 2 icsE«<Di:as 

B«D#«iffitt«lE]B. 
[MM 5] *i^h$7H3B©A;WWh7>'^** 

fc##fcBB«#fc*oTV*6:: ir^m^-r^Sf*^ 

[MM 6] WISA>3lHlKttffiriE«IHilHlg|©tB*SS^Iw 
Ki&i;»2 0«8t^«IK$ixXlittttottMllJlli h" 
7^^«x;^|; N B2fitt0ttW*£l 1>7> 

^U^&U^-^C^g^iV SfH&tfS?l2 h7^ 

lE]SS^m^-r6^4 h7>^^^^^5 h7 

^14^6 h7^**O^-*;fttf»3«ffi0>— 
S«$*U ^6 h7>y^^(Dx; y^\t^AmK\^m 

mzti, R»4»R©te«tt»3««i©ilfeiSll:««$ix 

f£4 h7>^^(D^ U-i7^<t^5 h7>^^^^- 
ttlLffleoa^vih^SgjatTfifcSCiSr^a^ + SM 

m i niEtt©a:«iDft««sa«i5iK. 

[MM 7] MMi-60t>Tix*^IEtt(Z>a:fi£*S 
[0 0 0 1 ] 
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So 

[000 2] #^ltftjfOXA*<r|tJffl Lfcx-*af§ 
U h^v ho— yi^>, /<— yt/^y tTa — ^fflg 

[00 0 3] 

K@B04HlilBlB*l9 5£< *fcls]BtffJft0i|*B8<Cfl* 
1\ B5lc*3<^T, l fiA^^t*— 

il&ftT'fc 1 ^ 1 ©RCA*** (-) I- 

«ttitts^i<7>m^5g-7-i-#^^$nr 

«*» l ©SIEA>3S8-T- <-) fc, tttfttlMIBlOttl 

A^iS^ (-) le S«£ft7y-K«tt«M*vtV 
[0 0 0 4] ±1B«J*»C*5^T, 7* h^#-KPD 

JO £%#J!M $nsrtlcJ:o Tjfcttifc I pd tfjfcftfc £ 

Vo = IpoXR f 2 

*««@B2KfcArt£i*u «**miMi«[3B2rt© 
5 0 *6iES£fi:Ett«ffi/««£SfiiiH]B4^iors:«e 

40 [0 0 0 5] &|::#tt»SASSBfcot*T*<0@B^n 
^^H^m6lc, *^IS7lc#SlJ»f^*^S:^-r. in 6 
icis^-C 7^- Y¥4*- KPDfcJ:9*«#^MWi# 
«r«««#lwK»U, tOM****!, »2*«B 
1, 5-C»«L, JElcA^ft^oMaftBJfeftSrt^B 

K^7-f yu^ 6 lei 
y<V hv^^^^yu^ 6^>ta^ttf— A" K@B7^ 

1 1 i>\zm i tfc««8«)#scAA«?- 

(+) lcA^£ft6o 

[0 0 0 6] f-i?*-/uKlHlB7 0a3*ttEtt|&tn;R 
50 21, R2?T-#E£ft/ct£, tb»B 8 ORfcA^iWg^ 
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(-) ^mmVl& UtWt&8<DXl>yi'*.l"<A') tL 

>Jh7^^ l 1 *:*LTtia*JB^l 2lctK^i"6o 
1000 71 87 M)H (*) lc^f»lw&oT 

mnmrn^ a i % 5 xm^ Ltz&B\* b 

kte*). ^\zs<>b''<x74s\s* SXteggmZft? k 
&Ml*c<Dfc&kt£Z> 0 Z<D&Bc fctf— yuK0 70 
K7lcA^tfc^#, -toffl^««lid©*JBi:*9, 
m^fefci^EE Lfcgig^E (*UyS/*U"<A0 lie 

z<omze kmu^m^c^m\<o\t 

6 0 ft* HI6 (-) ■CVrefttttKSSl OlC^ibftS 

[0 0 0 8] 0 5Ol¥tlB®K«rlg|8»w^oTlliW 

•fZ> 0 mS\Z^^X, if JI& 1 S ^^»NPN 20 

§H6NPN h7>'^^Q2^ ^ill 7t^b 

*i 4izmmztis *5.?fitemm$iwiLi7ZfrLx» 

Wm*i 5l:^$ntt^ 0 4§iI«ftR f 2l3 h7> 

^ Q 2<7}=> ? d: h 7 >^>i*Q 1 tf>-£— 
If A£ixT^6 0 V7>*J*#Q l G)'*— *lcttA*« 
*1 3^lT7t Y h'PDtmifLZtlX^ 
5 0 1 8ttffi/3«8^--e*>6 0 30 
[0 0 0 9] Ktt%WHtAlBl8 2 tt, H^o J: 
5l£««£ixfc. h7>y^^Q3-Q l8i, JSftR l 
~R5, 3yfytC2<l:/5^filcoTV^ 9 Z<D?h. 
h7>y7>^Q4 > Q5, Q6, Q14. Ql 5, Ql 

Ql ltt&HMNHBl 9^rtHfiKLTV^So *fc, h7> 
^^Q 1 8ff)3 U-^ ^li ^7>y^i?Ql <D-<— 7,|C 

[0010]^ A*«H-1 3fc:«£lPD#A*3ii* 
i^0©ttttt, 40 
Vbe (Q 1) + I pdXR f 2 
fit, VbeI3x<-*-^ ^KItET4tbx.6. 

[001 l ] jk®^«flEttj&Q©flj!fc:VBE (Q 2) & 
*DWLfc4I£/jr»K ^7>^t;^Q10M Ql it 

^-7,1^1 h7>v^*Q 1 2<D^~*mnfi 

(S^»«\ ift*«8i9i:*)PTI^7^^Qio 50 
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liONftfi, Ql lttOFF«JStft9, ^y^^ 
Ql 1 0^-7^li^ftftWc#^>x>^C 2te h 

[0012] r d XAJjM.tii I PD^>B«*»*5if/ni L 

3V 8 e = Vbe (Q13) +Vbe (Q14) +Vbe (Q 1 
5) 

ZmttZk, h7>^^Ql3-Q15^0Ntl^r 

I c= (,#,®^mJE-3 Vbe) /R4 

£>6 0 r<B=i U**£»ttt h7>^^Q 1 7, Q18 
&tf&3nR 5T*tf*/&£;M6;>7 u-> h S 7-S&2 OlcA 

[0013] 

O^PNPh^y^^^, M?rNPNF7>^ 
* *flHS<D*fc5 h 7 > C JX* %m\<^XftteoXtS 9 % 
PNPibNPN Y7>i?x?te&*1&&\Z;<yy?tL 
lbs itt«trt»tfcai«pttW:|(Jtia^<7 5'*«>«»«raw 
S<ftoTL*5. Hlc h7>^***8gtf>itt^«b, 

[0014] zo®ftx<D%i&W)ft'eimmmn,i£ 

V c c (M I N) I*, 

Vcc (MIN) =Vbe (Q16) + Vbe (Q15) + 
Vbe (Q 1 4) + Vbe (Q 1 3) +Vbe (Q 1 1) + 
Vce (Q9) 

X^^bfl. Vbe = 0. 7V x Vce = 0. ZVk-fZ) 

k. n#^rtt«MM^maB[«E»3. sv^^, m 
uwfc<DQkn&ittmmxhvit Q 

[ooi5] /jr*5, r^iE^Ttm^limiil^^ti'jilH]^ 

[0 0 16] *3gWli#tt»«^)[Rl±iie;«EEfk^ffi 
[0 0 17] 

IBtttblH]!8T-tttll$iLfc««^A*1-6A*@tet ;M 
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*w^»ar 6 tti @& £ a* hf$. o x t> 60 

[0 0 18] w<0»g\ miEA^SJSiffi^EIK^S^ 
ASBftllcKttbi'ia. ffi&ttffiisiBttXeS* 

**rtfrEA*lH]Bo-fflU: U h S 7-®B 

[0019] Aftwuiii, BfiieA^iHiBttHiFie^iiiiHiK 
waassm;:* 1 2 1 a«ifl!> 

5:/*ttMRfc«*$JxTrt0 ; -ifrflrBaWjEIBtt* 

7>v/^^(D3l/^^^5 h 7 <7)-<-*|£& 

*^-*&tfS3«tt<D-#fc«ffi£ix, Sge h7> 

<o*<- x&mmztiz&t mmrnrn t *>ra \zmemmi8L 
[0 0 2 0 j 

imm<omm<omm) min^m^mi>mwi^mm 

^ltb^A73lH)B2 2&tf, p— A?*?* 2 3£tt 

[0 0 2 1 ] rc5|IflE3t«fiMHillH]B2tt, £T«3J& 
StR f l^^«gl^g^1-6SE»c5-5^fcm«t«:l&tn:R 

1 O&tfh? y^^Q2 Ol^toT^^^it^o rco 
^li&mBB 2 l l;:TArt«»iPDlwte*L<fcSJ: 
9sHS$ixfc«, 2lcA;f)£it6 0 ■£ LT, 

n-y^^^/u^ 2 3T*it^/&#<D^£®9liiU 
AUJ&#<oWM*:ttM®»2 4 J: 9 A^^-7-lc^ii-r 
6 0 ^lE^R 1 0 £ F7>y^^Q2 OttftfcB® 
&2 l^-giS^^1-'b^<bi-6 0 

[0022] ®2(D®&®{zi£^xw.\z.mmz®.wi-z > 
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icttflrasstR f i^es^nrt^. &&r i o. h 

7>*^^Q20, Q2 3-Q2 8^t/^m^3 2^ 
A>)tt8fitta3SB2 2£«]*LT^*. £/c, fcftR 2 
2, R2 3&tfh7>^**Q2 9-Q3 1 TAT^IeJK 
2 2i\ &taR24. R 2 h7^^Q3 2- 

Q3 4Ttfcl^[H]?S2 4^^tl j e*WII^$iXT^5 (> a* 
ESS 2 4 \Zim$Lf&#Wi&% n 7 4 /l>f 2 3 O n 

V7>tC2 l^M)5D$tl6. ::t«R2 2 = R2 
70 4. R23=R2 5T'$)6o 

[0 0 2 3] 7* KPD-Cft««»2ftfcA 
>3«aiP0tt, fefctR f IT* 

V 1 = IpoXR f 1 

V 1 £fgfctR 2 1 t h7>^^Q2 0l:J;oTi^ 

1 ,= (VI -Vbe (Q20) ) /R21 
X*mt>£tl, by>i/*?Q 2 0<Ds<—X • at* yfffl 
mEVBE (Q2 0) fclft#Lfc««£fca o 

20 [0 0 2 4] Kmmn>&Lli&h7>&XfiQ2 3 % Q 

2 4-C«j*$ix6*^>'h^7-»cJ:9!frUiSL, h7 
>v^^Q2 5-Q2 8^t/^m»fuM3 2 K^TATJ 

6o l2«A77lHl?§2 2^A^^m&^tR2 2 "C«JESe 

V 2=R 2 2 X 1 2 

[0 0 2 5] ^fcA^l^ 1 2#if;!J0U ®EV2#V 
be#)0. 7V^x5t h7>^^Q2 9^on LT 

30 mn.R2 3izmmi#&£tiz B z<D£o\z&ctzm& 

V2 t h7>^^Q3 0(^-<— ^l:JEV 3 <Og ( }> 7 
T> 1 4 = I 3 /h f e 

{0 Lh f eli h7>isX*<DW,Mmm&X'm£tlZ by 
>i/X?Q3 0C0^-^m^l4^r h7V^^Q3 
1, Q3 2T'fH^^ix6^ U> K 5 7-0^1 OOT'tfr 
19 iS t T£li^[Hl^ 2 4 \ZAt)1- 60 
[0 0 26] ::T^l/>h;7-»t'fo6h7> 
^0 y^^Q3 2(03U^^l^li3>x>f-C2 17)5^^ 
ixTl^fc^, 3>7^>f-C2 lXmMliitW-ftZtl 
ZZtX\ B.$iI&ft<DfyXhZ> I 4DC^ bylsi/xfQ 

3 3 60-<-^llA^^ix5o tB^lHlB2 4«A73lH3B2 
2ilB]i:«*i:4oT^5fc*!>, ^Jl^n^m^Isli 
S5fE©«El2 (At^^Ipd) (0DS[»fi8^ofl:«i* 

[0027] ftB+^#jftntteA*iaB2 2 

t ttiT^lHlB 24^1/>h;7 -@B 1 0 0 *+^lCla| 
BWU»*lw«fi8*KTV>5jST-fc6. A*t«i*as*f 
5^ «fiSt6F7^^4^*^<77 



-4- 



7 

[00 2 8] M4 {lA^mcS 1 PoiZtttbffi&WMfttii 

[0029] a 3 ic*«no#^itiitt %M.<D-&mm w 

MWnDktevx-hZo 
'[ooio] 

[0 0 3 1] *%W<DW.ffi%MffiMm®l&*:fcn 

»&mmmzm^bzt\z*:v. want/ 4 xxtotiw 
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[Hi] *fSn^K%%«ft4tiR[5]KI:««@%^:Alc 
[U2] m 1 <O@K©**tt«fifc«r^i-0a@-c*>6. 

[@4] *»W©B[JBt«iMll«f»tt«)^$aU— >g 

ins] tt*«)ii[a*saafli®K«r*«@Ki*«c^ 

[16 ] f«3fe<0|Igg3t«^««lH]K*«tfc*^»ii« 

[ins] m5<n®n<oM e frtomi&*tt®n t mxhz>. 
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2 l ^iH(E]?S 

2 2 A^IeISS 

2 3 n— /n'^^^/U^ 

2 4 ^(h3^ 
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(8) M2 0 0 0-34 1 0 5 5 

F^-^(##) 5J090 AA01 AA56 CA02 CA15 CA37 

FA07 FA17 HA08 HA19 HA25 
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KA44 MA11 MN04 NN11 SA13 
TA02 TA06 

5J092 AA01 AA56 CA02 CA15 CA37 

FA07 FA17 HA08 HA19 HA25 

HA29 HA44 KA02 KA05 KA09 

KA17 KA19 KA28 KA31 KA42 

KA44 MA11 SA13 TA02 TA06 
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5K048 AAOO BA31 DB04 EA21 
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